THE  ELECTRICAL  RESISTANCE  OF  METALS.
temperature.    Our formula for the specific resistance is
?!
Tl/2
= Const -    .
Differentiating this logarithmically gives
R\ d Using the value found for I, in terms of a gives
l\dr and substituting this gives
That is, the temperature coefficient of resistance at constant volume is the reciprocal of the absolute temperature. This of course, is in accord with the experimental facts. In my preceeding theoretical paper I gave the values of i/R(dR/dr}v. The difference between i/R(dR/dr)v and i/R(dR/dr)pis not large, but is in the direction to make i/R(dR/dr)v even more nearly equal to i/r than i/R(dR/dr)p.
The change from the point of view of the last paper is to be noticed. We previously thought of the change of a as the only significant feature, and noticed that i/R(dR/dr)v was equal to 2/a(da/dr')v. We did not see any particular reason why the change of resistance should be proportional to twice the change of a, that is, why the resistance should be proportional to the square of the amplitude, although we advanced reasons which made it seem not improbable. Our present expression for R demands that we analyze the change of resistance into two effects ; one is a temperature effect, due to the term r1/2, and the other is an effect due to the change of I, which involves the change of a. Now it turns out that the change of I with a, which again changes with temperature, is of such a nature that the sum of the two effects is as before exactly equal to twice the change of a. Hence the previous analytical result stands, but our physical analysis is different.
We now let fall the condition that the volume be kept constant during the change, and consider the change of resistance with temperature at constant pressure, which is the coefficient usually directly determined by